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[Identification Number] 
100062144 
[Patent Attorney] 
[Name] 

Aoyama Tamotsu (1 other ) 
(57) [Abstract] 

[Problems to be Solved by the Invention] 

Grinding joint surface with CMP method, planarization doing, 
solid phase connecting, connecting conductor securely 
directly, offer semiconductor device and its manufacturing 
method which can do electrical connection where reliability is 
high. 

[Means to Solve the Problems] 

In grinding, as for via conductor electric body 5 which 
consists of the copper and ground metallization layer 10, 
because hardness is low in comparison with the through hole 
insulator 1 1 which consists of silicon nitride, becoming 
depressed in dish,becoming low, dishing section 17 occurs 
with CMP method . 

Until with reactive ion etching method , through hole 
insulator 1 1, it becomes height of bottom 19 of dishing 
section 17 of via conductor electric body 5, selectively 
etching it does. 

via conductor electric body adjusting 5 and 25, solid phase it 
connects the joint surface 12,22. 
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[Claim(s)] 
[Claim 1] 

As it possesses conducting layer and insulating layer which 
are laminated to the first substrate and first substrate, 
chemomechanical polishing which conduction domain and 
insulating domain haveexposed first portion which possesses 
joint surface which is done and, 

As it possesses conducting layer and insulating layer which 
are laminated to the second substrate and second substrate, 
chemomechanical polishing which conduction domain has 
exposed at least second portion which possesses joint surface 
which is done having, 

joint surface of above-mentioned first portion and joint 
surface of second portion tobe connected solid phase, at same 
time, 

In joint surface of above-mentioned first portion or at least 
one among joint surface of second portion, semiconductor 
device 0 which above-mentioned insulating domain has 
become lowin comparison with conduction domain and 
densely makes feature 

[Claim 2] 

semiconductor device 0 to which dishing section of 
above-mentioned conduction domain isconnected in 
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semiconductor device which is stated in Claim 1 , densely 
makesfeature 

[Claim 3] 

semiconductor device 0 where conduction domain of 
above-mentioned first portion and conduction domain of 
second portion solid phase are connected in semiconductor 
device which is stated in Claim 1 or 2, at same time, 
insulating domain of above-mentioned first portion and 
insulating domain of above-mentioned second portion 
opening interstice mutually, are opposed and densely make 
feature 

[Claim 4] 

insulating domain which surrounds above-mentioned 
conduction domain of theabove-mentioned first portion in 
semiconductor device which is stated in Claim 3 , and 
insulating domain which surrounds above-mentioned 
conduction domain of theabove-mentioned second portion 
opening interstice mutually, semiconductor device c which 
isopposed and densely makes feature 

[Claim 5] 

conduction domain of above-mentioned first portion and 
conduction domain of second portion the solid phase are 
connected in semiconductor device which is stated in Claim 1 
or 2, at thesame time, semiconductor device 0 which 
insulating domain of above-mentioned first portion and 
insulating domain of above-mentioned second portion have 
connected contact or the solid phase mutually and densely 
make feature 

[Claim 6] 

semiconductor device 0 which insulating domain which 
surrounds above-mentioned conduction domain 
ofabove-mentioned first portion in semiconductor device 
which is stated in Claim 5 ,and insulating domain which 
surrounds above-mentioned conduction domain of 
theabove-mentioned second portion have connected contact or 
solid phase mutually anddensely make feature 

[Claim 7] 

As for above-mentioned conduction domain with endface of 
via conductor electricbody, as for above-mentioned insulating 
domain it is a endface of through hole insulator which 
surrounds above-mentioned via conductor electric body Claim 
4 orin semiconductor device which is stated in 6, and 
semiconductor device 0 which densely is madefeature 

[Claim 8] 

Above-mentioned first substrate or second substrate, is any of 
semiconductor substrate* inorganic group board and organic 
group board in semiconductor device which is stated in any 
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one of Claim 1 to 7, and semiconductor device c which 
densely is made feature 

[Claim 9] 

It possesses conducting layer and insulating layer which are 
laminated to first substrate and first substrate together, 
chemomechanical polishing which conduction domain and 
insulating domain haveexposed step 0 which forms first 
portion which possesses joint surface which is done 

As it possesses conducting layer and insulating layer which 
are laminated to the second substrate and second substrate, 
chemomechanical polishing which conduction domain has 
exposed at least step 0 which forms second portion which 
possesses joint surface which isdone 

selectively etching doing insulating domain of at least one 
inside joint surface of theabove-mentioned first portion and 
joint surface of second portion, step Q whichfalls surface of 
above-mentioned insulating domain in comparison with the 
surface of conduction domain 

In above-mentioned first portion and second portion 
impression doing thepressure load, as solid phase it connects 
joint surface of theabove-mentioned first portion and joint 
surface of second portion, manufacturing method© of the 
semiconductor device which has conduction domain of 
above-mentioned first portion and and the step which 
connects conduction domain of second portion to electrical 
densely makesfeature 

[Claim 10] 

It falls in manufacturing method of semiconductor device 
which is stated in Claim 9 , the surface of above-mentioned 
insulating domain due to reactive ion etching manufacturing 
methodo of the semiconductor device which densely is made 
feature 

[Claim 11] 

In order height of bottom of dishing section of 
theabove-mentioned conduction domain and height of 
insulating domain to becomeabbreviation equal in 
manufacturing method of semiconductor device which is 
stated in the Claim 9 or 10 , manufacturing methodo of 
semiconductor device which does etching and densely 
makesfeature 

[Claim 12] 

As conduction domain of above-mentioned first portion and 
conduction domain of second portion solid phase are 
connected in manufacturing method of semiconductor device 
which is stated in any one of Claims 9 through 1 1 , insulating 
domain of above-mentioned first portion and the insulating 
domain of above-mentioned second portion opening interstice 
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mutually, itopposes manufacturing method 0 of 
semiconductor device which densely is made feature 

[Claim 13] 

insulating domain which surrounds above-mentioned 
conduction domain of theabove-mentioned first portion in 
semiconductor device which is stated in Claim 12 , and 
insulating domain which surrounds above-mentioned 
conduction domain of theabove-mentioned second portion 
opening interstice mutually, it opposes manufacturing 
methodo of semiconductor device which densely is made 
feature 

[Claim 14] 

As conduction domain of above-mentioned first portion and 
conduction domain of second portion solid phase are 
connected in manufacturing method of semiconductor device 
which is stated in any one of Claims 9 through 1 1, insulating 
domain of above-mentioned first portion and the insulating 
domain of above-mentioned second portion are connected 
contact or solid phase mutually manufacturing methodo of 
semiconductor device which densely is made feature 

[Claim 15] 

insulating domain which surrounds above-mentioned 
conduction domain of theabove-mentioned first portion in 
manufacturing method of semiconductor device which is 
stated in the Claim 14 , and insulating domain which 
surrounds above-mentioned conduction domain of 
theabove-mentioned second portion are connected contact or 
solid phase mutually the manufacturing methodo of 
semiconductor device which densely is made feature 

[Claim 16] 

As for above-mentioned conduction domain with endface of 
via conductor electricbody, as for above-mentioned insulating 
domain it is a endface of through hole insulator which 
surrounds above-mentioned via conductor electric body Claim 
13 orin manufacturing method of semiconductor device which 
is stated in 15, and manufacturing methodo of the 
semiconductor device which densely is made feature 

[Claim 17] 

Above-mentioned first substrate or second substrate, is any of 
semiconductor substrate* inorganic group board and organic 
group board in manufacturing method of semiconductor 
device which is stated in any one of Claim 9 to 16, and 
manufacturing method© of semiconductor device which 
densely ismade feature 
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[0001] 

[Technological Field of Invention] 

This invention regards semiconductor device and its 
manufacturing method which possess substrate of plural. 

[0002] 

[Prior Art] 

Recently, this inventor as conducting layer and insulating 
layer are laminated in the first semiconductor substrate as 
semiconductor device of this kind, chemomechanical 
polishing doing surface, although(Below Chemical 
Mechanical Polishing: , CMP it abbreviates. ), it forms planar 
first joint surface which copper which is a via conductor 
electric bodywhich buries through hole of silicon nitride 
membrane and that silicon nitride membranewhich are a 
insulating layer has exposed As conducting layer and 
insulating layer are laminated in second semiconductor 
substrate, CMP doing surface, with (Solid St ate bonding ) 
where it forms planar second joint surface which copper 
whichis a silicon nitride membrane and a via conductor 
electric body has exposed,furthermore, in above-mentioned 
first semiconductor substrate and second semiconductor 
substrate impression doespressure load and solid phase it 
connects first joint surface and second joint surface , Those 
which connect via conductor electric body to electrical 
wereproposed. 

Furthermore, this semiconductor device, for convenience 
which explains this invention being something which is 
explained, yet, not having become public knowledge,it is not 
a Prior Art. 

[0003] 

Because this semiconductor device has provided conducting 
layer on first* second substrate, be able toprevent 
electromagnetic radiation noise simply, in addition, because 
via conductor electric body solid phase is connected, it 
possesses benefit that metallization becomesshort, at same 
time, easy. 

[0004] 

[Problems to be Solved by the Invention] 

But, with above-mentioned semiconductor device, because 
hardness of via conductor electric body of copper which is 
provided inside through hole of that silicon nitride membrane 
in comparison with silicon nitride membrane which is 
anabove-mentioned insulating layer, is low, when first joint 
surface and second joint surface CMP are done, dishing (Be 
dented in Dishing: dish shape ) occurring in surface of via 
conductor electricbody, there is a possibility where it cannot 
connect via conductor electric body directly. 
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There is not a reliability in electrical connection of namely, 
via conductor electric body. 

[0005] 

Then, as for problem of this invention, CMP doing joint 
surface,solid phase connecting, connecting conductor securely 
directly, it is tooffer semiconductor device and its 
manufacturing method which can do electrical connection 
where reliability is high. 

[0006] 

[Means to Solve the Problems] 

In order to solve above-mentioned problem, as for 
semiconductor device of thisinvention, as it possesses 
conducting layer and insulating layer which are laminatedto 
first substrate and first substrate, as CMP which conduction 
domain and insulating domain have exposed it possesses 
conducting layer and insulating layer which are laminatedto 
first portion and second substrate and second substrate which 
possess joint surface whichis done, At least, CMP which 
conduction domain has exposed it has second portion 
whichpossesses joint surface which is done, above-mentioned 
insulating domain havebecome low in comparison with 
conduction domain joint surface of theabove-mentioned first 
portion and joint surface of second portion are connected, the 
solid phase at same time, in joint surface of above-mentioned 
first portion or at least one among joint surface of second 
portion, densely it has made feature. 

[0007] 

Regarding semiconductor device of above-mentioned 
constitution, because joint surface of portion of first and 
second CMP it is done, dishing sectionoccurs in conduction 
domain which is adjacent to insulating domain. 

But, above-mentioned insulating domain having become low 
in comparison with conduction domain , because conduction 
domain has done overhang, there being a dishing section in 
joint surface of above-mentioned first portion or at least one 
among joint surface of second portion, above-mentioned 
conduction domain is directlyconnected securely. 

Therefore, electrical connection where reliability of 
conduction domain is high is acquired. 

[0008] 

With 1 embodiment, dishing section of above-mentioned 
conduction domain isconnected. 

[0009] 

With 1 embodiment, conduction domain of above-mentioned 
first portion and conduction domain of second portion are 
connected, are opposed solid phase at same time, the 
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insulating domain of above-mentioned first portion and 
insulating domain of theabove-mentioned second portion 
opening interstice mutually. 

[0010] 

With 1 embodiment, insulating domain which surrounds 
above-mentioned conduction domain ofabove-mentioned first 
portion and insulating domain which surrounds 
theabove-mentioned conduction domain of above-mentioned 
second portion opening interstice mutually, it is opposed. 

[0011] 

With 1 embodiment, conduction domain of above-mentioned 
first portion and conduction domain of second portion are 
connected solid phase, at same time, insulating domain of 
theabove-mentioned first portion and insulating domain of 
above-mentioned second portion haveconnected contact or 
solid phase mutually. 

[0012] 

With 1 embodiment, insulating domain which surrounds 
above-mentioned conduction domain ofabove-mentioned first 
portion and insulating domain which surrounds 
theabove-mentioned conduction domain of above-mentioned 
second portion have connectedcontact or solid phase 
mutually. 

[0013] 

With 1 embodiment, as for above-mentioned conduction 
domain with endface of the via conductor electric body, as for 
above-mentioned insulating domain it is a endface of through 
hole insulator which surrounds above-mentioned via 
conductor electric body. 

[0014] 

With 1 embodiment, as for above-mentioned first substrate or 
second substrate, it is a any of semiconductor substrate * 
inorganic group board and organic group board. 

[0015] 

manufacturing method of semiconductor device of this 
invention has conducting layer and insulating layer which are 
laminated to first substrate and first substrate, as together, 
CMP which conduction domain and insulating domain have 
exposed have conducting layer and the insulating layer which 
are laminated to step 0 second substrate and second substrate 
which form the first portion which possesses joint surface 
which is done, At least, CMP which conduction domain has 
exposed selectively etching doing the insulating domain of at 
least one inside joint surface of step Q above-mentioned first 
portion which forms second portion which possesses joint 
surface which is done and the joint surface of second portion, 
in step 0 above-mentioned first portion and second portion 
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[0017] 
[0018] 



[0019] 
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which fall surface of above-mentioned insulating domain in 
comparison with surface of conduction domain impression 
doing pressure load, As joint surface of above-mentioned first 
portion and joint surface of second portion solid phase are 
connected, it has conduction domain of above-mentioned first 
portion and step which connects conduction domain of second 
portion to electrical,densely it has made feature. 

[0016] 

Regarding manufacturing method of semiconductor device of 
above-mentioned constitution,because joint surface of portion 
of first and second CMP is done, the dishing section occurs in 
conduction domain which is adjacent to insulating domain. 

But, selectively etching doing insulating domain in joint 
surface of above-mentioned first portion or at least one among 
joint surface of second portion, surface of 
theabove-mentioned insulating domain becoming low in 
comparison with surface of the conduction domain, because 
surface of conduction domain overhang has done from the 
surface of insulating domain, there being a dishing section in 
conduction domain, Above-mentioned conduction domain is 
connected securely directly. 

Therefore, electrical connection where reliability of 
above-mentioned conduction domain ishigh is acquired. 

[0017] 

With 1 embodiment, it falls surface of above-mentioned 
insulating domain due to reactive ion etching . 

[0018] 

With 1 embodiment, in order height of bottom of dishing 
section ofabove-mentioned conduction domain and height of 
insulating domain to becomeabbreviation equal, etching is 
done. 

[0019] 

[Embodiment of the Invention] 

Below, this invention is explained in detail with embodiment 
inillustration. 

[0020] 

Figure 1,2, 3 and 4 shows manufacturing method of 
semiconductor device of first embodiment. 

First, as shown in Figure 1 (A ), on semiconductor substrate 1 
as one example of the first substrate, metallization layer 3 as 
one example of conducting layer is provided, asfurthermore, 
shown in Figure 1 (B ), in this semiconductor substrate 1 and 
on metallization layer 3,insulating layer 7 is laminated. 

Above-mentioned metallization layer 3 consists of 
polysilicon* polycide etc which for example copper* 
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aluminum alloy or other metak impurity doping is done, 
above-mentioned insulating layer 7 consists of for example 
silicon nitride. 

[0021] 

As next, in above-mentioned insulating layer 7, shown in 
Figure 1 (C ) makinguse of technology of photolithography 
and dry etching, as through hole 13 whicharrives in 
metallization layer 3 is formed, ground metallization slot 8 is 
formed. 

Among above-mentioned insulating layer 7, through hole 13 
and portion which is leftbetween ground metallization slot 8 
become through hole insulator 1 1 which forms wall surface of 
through hole 13. 

[0022] 

As next, shown in Figure 1 (D ), on above-mentioned 
insulating layer 7, beingcovered insulating layer 7 entirety, in 
order all to fill up through hole 13 and the ground 
metallization slot 8, it forms conducting layer 9 which 
consists of for example copper. 

[0023] 

As next, shown above-mentioned conducting layer 9, in 
Figure 1 (E ), until the through hole insulator 1 1 exposes, 
grinding with CMP method , planarization it does. 

This way, until through hole insulator 1 1 exposes with CMP 
method , conducting layer 9 via conductor electric body is 
separated with into ground metallization layer 6 which buries 

5 whichconsists of copper which buries through hole 13 and 
ground metallization slot 8 by grinding conducting layer 9. 

Above-mentioned via conductor electric body surface of 5 
and through hole insulator 1 1 and ground metallization layer 

6 forms joint surface 12 of large almost same height. 

However, as for above-mentioned via conductor electric body 
5 whichconsists of copper and ground metallization layer 6, 
because hardness is low incomparison with through hole 
insulator 1 1 which consists of silicon nitride, as with the 
CMP , Figure 1 (E ) and shown in Figure 2 (A ), via 
conductor electric body the surface of 5 and ground 
metallization layer 6 becoming depressed in dish in 
comparisonwith surface of through hole insulator 1 1 , it 
becomes low. 

dishing section 17 which in surface of namely, 
above-mentioned via conductor electric body 5 becomes 
depressed in dish occurs. 

[0024] 

As next, Figure 2 (B ), shown in (C ), until with reactive ion 
etching (Reactive Ion Etching ) method,height of through hole 
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insulator 1 1, becomes height of bottom 19 of dishing section 
1 7 of via conductor electric section 5, through hole insulator 
1 1 selectively etching is done. 

Because this reactive ion etching is a selectivity, at same time, 
is a anisotropy, through hole insulator 1 1 microfabrication 
doing, abbreviation equal it can make height of through hole 
insulator 1 1 to height of bottom 19 of dishing section 17. 

Furthermore, when you see in entire, height of surface of the 
through hole insulator 1 1 has become low in comparison with 
height of surface ofabove-mentioned via conductor electric 
body 5. 

namely, above-mentioned via conductor electric body 5 
overhang has done from surface of through hole insulator 1 1 . 

[0025] 

In this way, as shown in Figure 3, of above-mentioned 
semiconductor substrate 1 and metallization layer 3 and 
insulating layer 7 and through hole insulator 1 1 and via 
conductor electric body the first portion 100 which consists 5 
and ground metallization layer 6 is formed. 

Furthermore, it has not illustrated in this first portion 100 . It 
makes transistor* capacitor or other semiconductor element 
and has been packed. 

[0026] 

Doing step which is completely similar to production step of 
theabove-mentioned first portion 100, it forms second portion 
200 which it shows in Figure 3. 

This second portion 200, consists of ground metallization 
layer 26 and through hole insulator 2 1 and via conductor 
electricbody as metallization layer 23 and insulating layer 27 
and conducting layer as semiconductor substrate 20 and the 
conducting layer as second substrate 25. 

As for joint surface 22 of this second portion 200 grinding 
with CMP method , because the planarization it has done, via 
conductor electric body dishing section is formedto 25 which 
is a conduction domain and ground metallization layer 26 . 

But, in order for bottom of dishing section 27 of 
above-mentioned via conductor electric body 25 and height of 
through hole insulator 21 almost to becomesame, through 
hole insulator 21 is done, with reactive ion etching , 
selectively etching. 

Furthermore, 23 is through hole. 

[0027] 

It has not illustrated in above-mentioned second portion 200 . 
In same way as first portion, it makes transistor, capacitor or 
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other semiconductor element and has been packed. 
[0028] 

Next, cleaning doing above-mentioned first portion 100 and 
joint surface 12,22 of the second portion 200 in vacuum, it 
makes cleaning surface. 

namely, above-mentioned joint surface 12,22 is activated. 

After that, via conductor electric body 5 and 25 adjusts joint 
surface 12 of theabove-mentioned first portion 100 and joint 
surface 22 of second portion 200, in atmosphere of the 
vacuum or inert gas, at same time, in order for ground 
metallization layer 6,26 to adjust, opposes. 

As and, shown in Figure 4, imparting doing pressure load F,F 
in the semiconductor substrate 1 of above-mentioned first 
portion 100 and semiconductor substrate 20 of second portion 
200, via conductor electric body 5 and 25 solid phase 
connecting namely ambient temperature with (Room 
temperature bonding )which is connected, solid phase it 
connects ground metallization layer 6,26. 

So when it does, above-mentioned via conductor electric body 
dishing section the height of bottom of 17 of 5 and 25 and 27 
and height of through hole insulator 1 1,21 having become 
almost same, because in entire , via conductor electric body5, 
25 and ground metallization layer 6,26 it has become convex 
vis-a-vis surface of the through hole insulator 1 1,21, via 
conductor electric body 5 and ground metallization layer 6 is 
connected in respectively via conductor electric body 25 and 
ground metallization layer 26 solid phase securely. 

Therefore, via conductor electric body can make electrical 
connection of 5 and 25 and the reliability of electrical 
connection of ground metallization layer 6,26 high. 

[0029] 

via conductor electric body in surroundings of 5 
above-mentioned solid phase connecting namely surface 
activation it is connected (Surface ActivatedB onding ) and 
25, at thesame time, interstice 30 occurs between through hole 
insulator 11,21. 

This way, by fact that interstice 30 is opened between 
theabove-mentioned through hole insulator 1 1,21, compared 
to solid phase connecting via conductor electricbody 5 and 25 
and ground metallization layer 6,26 securely, compared to it 
can connect to mechanicak electrical securely. 

Though, this interstice 30 without occurring, it is possible 
through hole insulator 1 1,21 to belight contact or solid phase 
to connect. 

This way, when above-mentioned through hole insulator 
1 1,21 solid phase is connected,connecting with first portion 
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100 and second portion 200 becomes firmer. 
[0030] 

surface of through hole insulator 11,21 it has tried to become 
low via conductor electric bodyin comparison with surface of 
5 and 25 with above-mentioned embodiment, in both of joint 
surface 12 of first portion 100 and joint surface 22 of the 
second portion 200,, but in order to become suitably low in 
only on one hand joint surface, through hole insulator in 
comparison with surface of via conductor electricbody, to do 
etching, regarding joint surface of other, Without doing 
etching for height adjustment of through hole insulator, entire 
surface of the dishing section of via conductor electric body 
may be low in comparison with through hole insulator 
surface. 

In this way and by fact that amount of etching of on one hand 
through hole insulator isenlarged, there being a dishing 
section, electrical connection is produced via conductor 
electric body securely. 

[0031] 

Figure 5,6, 7 and 8 is figure which explains manufacturing 
method of semiconductor device of the second embodiment. 

As understood from Figure 7* 8, first portion 100 has same 
constitution, as first portion 100 of first embodiment is 
produced with same step. 

Therefore, concerning first portion 100, it abbreviates 
explanation making useof same reference number as reference 
number which it uses for first embodiment. 

[0032] 

Above-mentioned second portion 300 is produced with step 
which is shown in Figure 5 and 6. 

First, as shown in Figure 5 (A ), on semiconductor substrate 
31 as one example of the second substrate, metallization layer 
33 as one example of conducting layer is provided, 
asfurthermore, shown in Figure 5 (B ), in this semiconductor 
substrate 31 and on metallization layer 33,insulating layer 37 
is laminated. 

Above-mentioned metallization layer 33 consists of 
polysilicon* copper* aluminum alloy etc which for example 
impurity doping is done, above-mentioned insulating layer 37 
consists of for example silicon nitride* silicon oxide etc. 

[0033] 

As next, in above-mentioned insulating layer 37, shown in 
Figure 5(C) makinguse of technology of photolithography 
and dry etching, through hole 43 which arrivesin metallization 
layer 33 is formed. 
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[0034] 

As next, shown in Figure 5 (D ), it buries in above-mentioned 
through hole 43 and in order to exhaust, in above-mentioned 
insulator 37 and on metallization layer 33 of bottom of 
through hole 43, it forms conducting layer 39 which consists 
of the for example polysilicon. 

[0035] 

As next, shown above-mentioned conducting layer 39 and 
insulating layer 37, in Figure 5 (E ), grinding with CMP 
method , planarization it does. 

In grinding, via conductor electric body surface of 35 which is 
positionin above-mentioned through hole 43 and insulating 
layer 37 forms joint surface 42 whichpossesses large almost 
same height with this CMP method . 

However, as for via conductor electric body 35 which consists 
of the polysilicon, because hardness is low in comparison 
with insulating layer 37 whichconsists of silicon nitride, as 
with CMP , Figure 5 (E ) and shown in Figure 6 (A ), surface 
of via conductor electric body 35 becoming depressedin dish 
in comparison with surface of insulating layer 37, it 
becomeslow. 

dishing section 47 which in surface of namely, 
above-mentioned via conductor electric body 35 becomes 
depressed in dish occurs. 

[0036] 

As next, Figure 6 (B ), shown in (C ), until with reactive ion 
etching method , the height of insulating layer 37, becomes 
height of bottom 49 of dishing section 47of via conductor 
electric body 35, insulating layer 37 selectively etching is 
done. 

Furthermore, when you see in entire, height of surface of the 
insulating layer 37 has become low in comparison with height 
of surface ofabove-mentioned via conductor electric body 35. 

namely, above-mentioned via conductor electric body 35 
overhang has done from surface of insulating layer 37. 

[0037] 

In this way, as shown in Figure 7, above-mentioned 
semiconductor substrate 31 and the second portion 300 which 
consists of metallization layer 33 and insulating layer 37 and 
via conductor electricbody 35 are formed. 

[0038] 

Next, cleaning doing above-mentioned first portion 100 and 
joint surface 12,42 of the second portion 300 in vacuum, it 
makes cleaning surface. 

namely, above-mentioned joint surface 12,42 is activated. 
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After that, in order joint surface 12 of above-mentioned first 
portion 100 and the joint surface 42 of second portion 300, for 
via conductor electric body 5 and 35 to adjust in the 
atmosphere of vacuum or inert gas, it opposes. 

As and, shown in Figure 8, imparting doing pushing pressure 
being pluggedpressure load F,F in semiconductor substrate 1 
of above-mentioned first portion 100 and semiconductor 
substrate 31 of second portion 300, as solid phase it connects 
via conductor electric body 5 and 35,solid phase it connects 
ground metallization layer 6 and insulating layer 37 . 

So, when it does, height of bottom of dishing section 17 
ofabove-mentioned via conductor electric body 5 and height 
of through hole insulator 1 1 having become almost same, via 
conductor electric body 5 and ground metallization layer 6 we 
tohave become convex vis-a-vis through hole insulator 1 1 , at 
same time, height of bottom of dishing section 47 of via 
conductor electric body 35 and height of insulating layer 37 
having become almost same, Because via conductor electric 
body 35 it has become convex vis-a-vis the insulating layer 
37, as via conductor electric body 5 and via conductor electric 
body 35 isconnected solid phase securely, ground 
metallization layer 6 and insulating layer 37 are connected 
solid phase securely. 

Therefore, via conductor electric body can make reliability of 
mechanical connectionwith mechanical connection, electrical 
connection and ground metallization layer 6 and insulating 
layer 37 of 5and 35 high. 

[0039] 

Above-mentioned solid phase via conductor electric body in 
surroundings of 5 which is connected and 35, at same time, 
interstice 40 occurs between through hole insulator 1 1 and 
insulating layer 37 . 

This way, by fact that interstice 40 is opened to 
above-mentioned through hole insulator 1 1 and between 
insulating layer 37 , compared to it can connect to 
mechanicaU electrical securely via conductor electric body 
with solid phase connecting during solid phase connecting 
and ground metallization layer 6 and insulating layer 37 
between 5 and via conductor electricbody 35 as more secure. 

Though, this interstice 40 without occurring, it is possible 
through hole insulator 1 1 and the insulating layer 37 to be 
light contact or solid phase to connect. 

This way, when above-mentioned through hole insulator 1 1 
and insulating layer 37 solid phase areconnected, connecting 
with first portion 100 and second portion 300 becomes firmer. 

[0040] 

With above-mentioned 1 st or 2nd embodiment, conduction 
domain (via conductor electric body) insulating domain 
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[0041] 

;u— JV&m* 5 Tfc-ji/gmi* 25 

M&m 26 £fcl*ffe$ifi 37 IcHfflS^LTL^ 



I*. 

[0042] 

fc* ttltJIli* mW)^<»mz s IMbS/'Ja 
[0043] 

£fc* ±E3t«©»tB"CI** SIfittLT**** 



[0044] 



(through hole insulator* insulating layer ) 1 1, 21 and37 has 
surrounded 5, 25 and 35 in joint surface 12,22,42, but it is not 
necessaryand and a conduction domain and a insulating 
domain simply, there should have been for the insulating 
domain conduction domain to have surrounded. 

In addition, there is a conduction domain and a insulating 
domain in on one hand joint surface,only conduction domain 
to joint surface of other may be. 

Because this invention in joint surface which is ground with 
CMP method, inorder dishing section of conduction domain 
in comparison with insulating domain the overhang to do, is 
something which insulating domain etching is done, if thereis 
a conduction domain and a insulating domain in joint surface 
of at least one, it can apply. 

[0041] 

In addition, with above-mentioned 1 st or 2nd embodiment, 
via conductor electric body 5 solid phase is connected in via 
conductor electric body 25 or 35, ground metallization layer 6 
the solid phase is connected to ground metallization layer 26 
or insulating layer 37, but as for thisinvention as for not 
limiting to this is of course. 

solid phase it is possible to connect for example insulating 
layer and insulating layer , inaddition, solid phase to connect 
metallization layer and via conductor electric bodyof plural to 
for example power supply layer as conducting layer it is 
possible. 

In addition, solid phase it is possible to connect metallization 
layer of the plural. 

[0042] 

In addition, with above-mentioned embodiment, it formed 
conducting layer from copper or polysilicon, but it is possible 
to form from for example polycide* aluminum alloy etc,in 
addition, to other than silicon nitride, from silicon oxide etc to 
form the insulating layer, it is possible. 

[0043] 

In addition, with above-mentioned embodiment, 
semiconductor substrate was used as the substrate, but making 
use of glass substrate and ceramic substrate or other inorganic 
group board and organic group board which consists of 
organic compound it is good. 

[0044] 

In addition, with above-mentioned embodiment, reactive ion 
etching was used as the etching, but making use of reactive 
sputtering etching* plasma etching* ion beam etching* 
optical etching or other other dry etching or the wet etching it 
is good. 
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[0045] 

[Effects of the Invention] 

In order to be clearer than above, semiconductor device of 
this invention to beground with CMP method, solid phase 
among 2 joint surface which are connectedputting at least on 
one hand, because insulating domain it has become low 
incomparison with conduction domain , solid phase being 
able to connect conduction domain securely, you can connect 
to electrical securely. 

[0046] 

In addition, because among 2 joint surface which are ground 
with CMP method putting at least on one hand, in order 
surface of insulating domain to fallin comparison with surface 
of conduction domain, insulating domain selectively etching it 
does manufacturing method of semiconductor device of this 
invention, there being a dishing sectionin conduction domain, 
solid phase being able to connect conduction domain 
securely, You can connect to electrical securely. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a figure which explains manufacturing method of 
semiconductor device of first embodiment ofthis invention. 

[Figure 2] 

It is a figure which explains etching step of above-mentioned 
first embodiment. 

[Figure 3] 

solid phase of above-mentioned first embodiment 
immediately before connecting,it is a figure which explains 
state. 

[Figure 4] 

It is a sectional view of semiconductor device of 
above-mentioned first embodiment. 

[Figure 5] 

It is a figure which explains manufacturing method of 
semiconductor device of second embodiment ofthis invention. 

[Figure 6] 

It is a figure which explains etching step of above-mentioned 
second embodiment. 

[Figure 7] 

solid phase of above-mentioned second embodiment 
immediately before connecting,it is a figure which explains 
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state. 
[Figure 8] 

It is a sectional view of semiconductor device of 
above-mentioned second embodiment. 

[Explanation of Symbols in Drawings] 

1 

semiconductor substrate 
11 

through hole insulator 
13 

through hole 
17 

dishing section 
19 

bottom 
20 

semiconductor substrate 
21 

through hole insulator 
23 

metallization layer 
23 

through hole 
25 

via conductor electric body 
26 

ground metallization layer 
27 

insulating layer 
27 

dishing section 
3 

metallization layer 
31 

semiconductor substrate 
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33 
35 
37 
43 

7JU— 
47 

49 

nap 

5 
6 
7 

Drawings 
[01] 



33 

metallization layer 
35 

via conductor electric body 
37 

insulating layer 
43 

through hole 
47 

dishing section 
49 

bottom 
5 

via conductor electric body 
6 

ground metallization layer 
7 

insulating layer 
[Figure 1] 
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[Figure 2] 
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[Figure 3] 
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[Figure 4] 
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[Figure 6] 
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[Figure 8] 
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specification 



0026 



Modification 



Doing step which is completely similar to production step of 
{0026}above-mentioned first portion 100, it forms second 
portion 200 which it shows in Figure 3. 

This second portion 200, consists of ground metallization 
layer 26 and through hole insulator 21 and via conductor 
electricbody as metallization layer 23 and insulating layer 27 
and conducting layer as semiconductor substrate 20 and the 
conducting layer as second substrate 25. 

As for joint surface 22 of this second portion 200 grinding 
with CMP method , because the planarization it has done, via 
conductor electric body dishing section is formedto 25 which 
is a conduction domain and ground metallization layer 26 . 

But, in order for bottom of dishing section 29 of 
above-mentioned via conductor electric body 25 and height of 
through hole insulator 21 almost to becomesame, through 
hole insulator 21 is done, with reactive ion etching , 
selectively etching. 
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[ttjEl*8] 

[0028]^IC, ±IM& 1 (DSUtt 100 ilg 2 (DfiBtt 
200 <D}g£E 12,22 ^H2*-C/^;t<b«iSLr 

■r^*,. ±ib«^® 12,22 £si4<t-r 

l^T, ±I2£ 1 0>6U# 100 fl)g^B 12 2 
©SBtt 200 0>&£S 22 t£*X)l>— *— 
Si* 5,25 E±#g£U fro. gifeE!!!)! 6,26 

^lt. ia 4 ic^-r ±iEm i ©sua- 100 
a>¥$#stti i 2 200 (D^mitm 

£ 20 icE&ffiS f,f zmttoLX. *ju-*-;u 
3g®<* 5,25 E±£ @*S&£-f fc:fc>*)«SJ$£ 
(Room Temperature Bonding)"^" -ixh^lw, J^ife 

ffitSJf 6,26 n±£@*ai$£-f a. 



*??&k* ±&X)\,-*-)l>mn& 5,25 (D^r 

17,29 omsiiomzts 
;uf6SS<* 11,21 a>»*3&«»rai:ic<Eori^r» 

±{*MlCli. /Ub-fc-iHW* 5,25 fccfctf 
jtifeEHl 6,26 A<XJU-*-;H6«(* 11,21 

-iumn» 5 £Jft*EftJI 6 ta<**X;i>-* 
-)\,mnW 25 t&ttgE&li 26 tlCffiUlcHffl 

Uztfr>x. x jb— *-;m«i* 5,25 m±a>m 

AlftllM3J:tfftJM!fMi 6,26 [s]±COmm}g^ 
[*SjE:£&] 
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Modification 



{0028} Next, cleaning doing above-mentioned first portion 
100 and joint surface 12,22 of second portion 200 in vacuum, 
it makes cleaning surface. 

namely, above-mentioned joint surface 12,22 is activated. 

After that, via conductor electric body 5 and 25 adjusts joint 
surface 12 of theabove-mentioned first portion 100 and joint 
surface 22 of second portion 200, in atmosphere of the 
vacuum or inert gas, at same time, in order for ground 
metallization layer 6,26 to adjust, opposes. 

As and, shown in Figure 4, imparting doing pressure load F,F 
in the semiconductor substrate 1 of above-mentioned first 
portion 100 and semiconductor substrate 20 of second portion 
200, via conductor electric body 5 and 25 solid phase 
connecting namely ambient temperature with (Room 
temperature bonding )which is connected, solid phase it 
connects ground metallization layer 6,26. 

So when it does, above-mentioned via conductor electric body 
dishing section the height of bottom of 17 of 5 and 25 and 29 
and height of through hole insulator 1 1,21 having become 
almost same, because in entire , via conductor electric body5, 
25 and ground metallization layer 6,26 it has become convex 
vis-a-vis surface of the through hole insulator 1 1,21, via 
conductor electric body 5 and ground metallization layer 6 is 
connected in respectively via conductor electric body 25 and 
ground metallization layer 26 solid phase securely. 

Therefore, via conductor electric body can make electrical 
connection of 5 and 25 and the reliability of electrical 
connection of ground metallization layer 6,26 high. 
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Explanation of symbol > 




1. 20, 31 




1 , 20 and 3 1 semiconductor substrate 




3, 23, 33 EltV 




3, 23 and 33 metallization layer 




5, 25, 35 7JU-*-;U^tt{*6, 26 8*1211117, 27, 37 mUM 


5, 25 and 35 via conductor electric bodies 6 and 26 ground metallization layer 7,27,37 insulating layer 


11, 21 


11,21 through hole insulator 


13, 28, 43 x;u— ;u 


13, 28 and 43 through hole 


17, 29, 47 x^/V^SP 


17, 29 and 47 dishing sections 


19, 49 HSU 




19 and 49 bottom 




drawing 




El 3 Figure 3 




KEM Modification 




[03] [Figure 3] 
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Modification 
[Figure 4] 
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